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Predicate Alfa Wassermann ACE Carbon Dioxide (C02-LC) Reagent, ACE Direct Bilirubin
Devices: Reagent, ACE Total Bilirubin Reagent, and ACE Magnesium Reagent

(k93 1786)

Device In the ACE Carbon Dioxide (C0 2 -LC) Reagent assay, serum carbon dioxide (in the
Descriptions: form of bicarbonate) reacts with phosphoenolpyruvate in the presence of

phosphoenolpyruvate carboxylase and magnesium to yield oxaloacetic acid and
phosphate. In the presence of malate dehydrogenase, the reduced cofactor is oxidized by
oxaloacetic acid. The reduced cofactor absorbs strongly at 408 nm whereas its oxidized
form does not. The rate of decrease in absorbance, monitored bichromatically at 408
nm/692 nm, is proportional to the carbon dioxide content of the sample.

In the ACE Direct Bilirubin Reagent assay, sodium nitrite added to sulfanilic acid forms
diazotized sulfanilic acid. Bilirubin glucuronide in serum reacts with diazotized
sulfanilic acid to form azobilirubin, which absorbs strongly at 554 nm. The increase in
absorbance, measured bichromatically at 554 nm/692 nm, one minute after sample addi-
tion, is directly proportional to the direct bilirubin concentration.

In the ACE Total Bilirubin Reagent assay, sodium nitrite, when added to sulfanilic acid,
forms diazotized sulfanilic acid. Bilirubin in serum reacts with diazotized sulfanilic acid
to form azobilirubin, which absorbs strongly at 554 nm. The inclusion of dimethyl
sulfoxide (DMSO) in the reagent as an accelerator causes both direct and indirect
bilirubin to react rapidly. The increase in absorbance, measured bichromatically at 554
nm/692 nm, is directly proportional to the total bilirubin concentration in the sample.

Magnesium ions in serum react with Xylidyl blue-i in an alkaline medium to produce a
red complex which is measured bichromatically at 525 nm/692 nm. The intensity of
color produced is directly proportional to the magnesium concentration in the sample.
EGTA prevents calcium interference by preferential chelation of calcium present in the
sample. A surfactant system is included to remove protein interference.



Intended Use: Indications for Use:

The ACE Carbon Dioxide (C02-LC) Reagent is intended for the quantitative
determination of carbon dioxide concentration in serum and lithium heparin plasma
using the ACE, ACE Alera®, and ACE Axcel Clinical Chemistry Systems.
Bicarbonate/carbon dioxide measurements are used in the diagnosis and treatment of
numerous potentially serious disorders associated with changes in body acid-base
balance. This test is intended for use in clinical laboratories and physician office
laboratories. For in vitro diagnostic use only.

The ACE Direct Bilirubin Reagent is intended for the quantitative determination of
direct bilirubin concentration in serum and lithium heparin plasma using the ACE,
ACE Alera, and ACE Axcel Clinical Chemistry Systems. Measurements of the levels of
bilirubin, an organic compound formed during the normal and abnormal destruction of
red blood cells, is used in the diagnosis and treatment of liver, hemolytic, hemnatological
and metabolic disorders, including hepatitis and gall bladder block. This test is intended
for use in clinical laboratories and physician office laboratories. For in vitro diagnostic
use only

The ACE Total Bilirubin Reagent is intended for the quantitative determination of total
bilirubin concentration in serum and lithium heparin plasma using the ACE, ACE
Alera and ACE Axcel Clinical Chemistry System. Measurements of the levels of
bilirubin, an organic compound formed during the normal and abnormal destruction of
red blood cells is used in the diagnosis and treatment of liver, hemolytic, hemnatological
and metabolic disorders, including hepatitis and gall bladder block. This test is intended
for use in clinical laboratories and physician office laboratories. For in vitro diagnostic
use only.

The ACE Magnesium Reagent is intended for the quantitative determination of
Magnesium in serum and lithium heparin plasma using the ACE, ACE Alera and
ACE Axcel Clinical Chemistry Systems. Magnesium measurements are used in the
diagnosis and treatment of hypomagnesemia (abnormally low plasma levels of
magnesium) and hypermagnesemnia (abnormally high plasma levels of magnesium).
This test is intended for use in clinical laboratories and physician office laboratories. For
in vitro diagnostic use only.



Technological The ACE Carbon Dioxide (C0 2-LC) Reagent consists of a single reagent bottle. The
Characteristics: reagent contains Phosphoenolpyruvate, nicotinamide adenine dinucleotide, analog,

reduced, phosphoenol pyruvate carboxylase and malate dehydrogenase.

The ACE Direct Bilirubin Reagent is composed of two reagent bottles (Direct Bilirubin
Reagent and Sodium Nitrite Reagent). The reagents contain Sulfanilic Acid,
hydrochloric acid, and sodium nitrite.

The ACE Total Bilirubin Reagent is composed of two reagent bottles (Total Bilirubin
Reagent and Sodium Nitrite Reagent). The reagents contain sulfanilic acid, hydrochloric
Acid, DM50 and sodium Nitrite.

The ACE Magnesium Reagent is composed of a single reagent bottle. The reagent
contains Xylidyl blue-i and EGTA.

Device
Comparison Cr rsno iiaiisaddfeecswt rdct
with Predicate Co paio ofsmlrtean difrn swth1eice

device

ACE Carbon Dioxide (C0 2-LC) Reagent

Predicate D evicec
C0 2-LC Candidate Device K(931786 ' I*

(ACE C0 2 -LC)
Intended Use The ACE Carbon Dioxide (C02-LC) Reagent is Same

intended for the quantitative determination of carbon
dioxide concentration.

Platforms ACE, ACE Alerao, and ACE Axcel Clinical Chemistry ACE Clinical
Systems Chemistry System

Method Photometric Same

Calibration Stability 7 days Same

On-Board Stability 14 days Same

Sample Type Serum and lithium heparin plasma Serum

Sample Volume 6 [L Same

Reaction Volume 1564[t Same

Expected Values 23 - 29 mEq/L Same

Measuring Range 4 - 50 mEq/L Same

Sample Stability Separated from cells, carbon dioxide is stable for 7 Same
___________________days at 4-80 C and for 2 weeks at -20 *C. __________



ACE Direct Bilirubin Reagent

Device Predicate Device*

Comparison Direct Rilirubin Candidate Device K931786
withPredcate(ACE Direct
withPredcateBilirubin)

Intended Use/ The ACE Direct Bilirubin Reagent is intended for the Same
Indications for Use quantitative determination of direct bilirubin

concentration.

Platforms ACE, ACE Alerao, and ACE Axel Clinical ACE Clinical
Chemistry Systems Chemistry System

Method Photometric Same
Calibration Stability 30 days Same
On-Board Stability 30 days Same

Sample Type Serum and lithium heparin plasma Serum
Sample Volume 20 [tL Same
Reaction Volume 355 RL Same

Expected Values <0.2 mg/dL Same
Measuring Range 0. 1 - 14.0 mg/dL Same

Sample Stability Samples must be stored away from sunlight or Same
fluorescent lights because bilirubin is subject to
photodegradation. Specimens may be stored at 4-80 C
for 7 months or 6 months at -20 0C.

ACE Total Bilirubin Reagent

Predicate Device

Total Bilirubin Candidate Device (ACE1Tota

Bulirubin)
Intended Use/ The ACE Total Bilirubin Reagent is intended for the Same
Indications for Use quantitative determination of total bilirubin

concentration.

Platforms ACE, ACE Alera 9 , and ACE Axcel Clinical ACE Clinical
Chemistry Systems Chemistry System

Method Photometric Same

Calibration Stability 30 Days Same

On-Board Stability 30 Days Same

Sample Type Serum and lithium heparin plasma Serum

Sample Volume 20 p1. Same

Reaction Volume 380 [LL Same

Expected Values 0.3 - 1.2 mg/dL Same

Measuring Range 0.2 -40.0 rng/dL

Sample Stability Samples must be stored away from sunlight or Same
fluorescent lights because bilirubin is subject to
photodegradation. Serum samples must be analyzed
within 7 days at 4-8 'C. Frozen samples are stable for
6 months at -20'C. _________



ACE Magnesium Reagent
Device ________________________________

Comparison Predicate Device
with Predicate Magnesium Cadidate Device K931786

Can(ACE Magnesium
intended Use/ ACE Magnesium Reagent is intended for the Same
Indications for Use quantitative determination of magnesium.

Platforms ACE, ACE Alerao, and ACE Axcel Clinical ACE Clinical
Chemistry Systems Chemistry System

Method Photometric Same

Calibration Stability 30 Day Same

On-Board Stability 30 Days Same

Sample Type Serum and lithium heparin plasma Serum

Sample Volume 3 p1L Same

Reaction Volume 488 p1L Same

Expected Values 1.6 - 2.6 mg/dL Same

Measuring Range 0.4 -6.1 mg/dL

Sample Stability Serum magnesium is stable for 7 days at 4-80C and Same
1 year at -20 'C if the serum is separated from the

___________________erythrocytes. ____________



Performance Performance data for the Alfa Wassermann ACE Reagents run on the
Data: Alfa Wassermann ACE, ACE Alera and ACE Axcel Clinical Chemistry

In-House Systems

Precision - In-House Precision: Serum vs. Plasma - ACE C02-LC Reagent
Serum vs.
Plasma

Precision (SD, i!%CV)
C02- : ACE Within- Alera .Within..Ta Axcel Within- Total'
mEg/L 11Mean Run Mean -Run Total Mean Run

Serum 0.27, 1.34, 0.61, 1.85, 0.48. 1.56.
24.0 '.1 24.6 23%7.% .9 2.% 65

Low 1.% 5.6% -___ 2.% 7.%20%35

Serum 0.72, 1.22, 041, 1.17, 0-52, 1.26.
Mid 34 1.2% 3.6% 1.2% 3.3% ___ .5% 37

Serum 456 0.57, 2.7, 7 0.55, 2.7, 0.25, 1.19,
High 45.6_ 2.8% 3.2% 47.0__ 1.2% 3.2% 45.4__ 0.6% 2.6%

Plasma 229 0.29, 0.86, 23 0.71, 1.43, 0.29, 0.86,
Low 22.9__ 1.3% 3.8% 233 3.0% 6.1% 23.1 1.3% 3.8%

Pam 0.41, 1.85, 0.34, 1.77, 33.8 0.7%, 5.0%
Plasma .7 1.2% 5.% 34.8 10 5.%0.24, 1.69,

0.46, .5 ___ 1. 046 5.1%
Plasma 45.6 04, 14, 46.9 0.46 1.10 0.7 105

High ___ 1.0% 12.5% ____ .0% 2.4% 2___ 10 2.%

In-House Precision: Serum vs. Plasma - ACE Direct Bilirubin Reagzent

Precision (SD, %CV)

Direc ll -"'ll,"
D ir ACE Witin WithinWihnxe Within-

Billrh Run Total Total 1
0Na Mun an.,mea

Serum 0.2 0.04, 0.05, 0.2 ,0.-03, 0.04, 0.1 -0.02, 0.02,
Low 24.5% 30.0% 16.0% 20.1% 12.5% 14.0%

Srm0.04, 0.06, 0.06, 0.10, 0.08, (.08,
Mid 0.9% 1.2% 1.4% 2.2% 1.6% 1.6%

Seum 8. 0.05, 0.09, 8 0.06, 0.09, 83 0.13, 0.14,
High 0.6% 1.1% 0.% 11I.% 17

Plasma 01 0.03, 0.03, 01 0.03, 0.05, .2 6 0.02,
Lw26.6% 26.6% 23.4% 354% 19.7%

Plasma 48 0.04, 0.05, 4.8 0.08, 0.13, 4.8 0.11, 0.11,
Mid 48 0.8% 1.1% 1.7% 2.8% 2.4% 2.4%

Plasma 0.09, 0.14, 8.5 0.06, 0.10, 8.5 0.16, 0.2(0,

High 185 1.1% 1.6% 0.7% 1.-1% 1.9% 2.3%



In-House Precision: Serum vs. Plasma - ACE Total Bilirubin Reagent
Performance

Data:Precision (SD, %CV)

In-House Total AAWli ena Witin- Axcel Within- T:
Precision - Bilirubin MEn Wiuhn- .oa Meanl RunMeal;

Serum vs. Dru/lL Ma u en RnMa u

Plasma Serum 0.3 0.07, 0.07, 0.3 0.04, 0.05, 0.3 0.04, 0.04,
Low 21.3% 21.3% 11.0% 15.7% 13.4% 13.9%

Serum 133 0.13, 0.13, 0.14, 0.14, 13.3 0.13, 0.13,
Mid 1.0% 1 .0% 130 1.1% 1.1% 1.0% 1.0%

Serum 21 0.18, 0.21, 25.5 0.12, 0.12, 21 0.11, 0.17,
High 261 0.7% 0.8% 0.5% 0.5% 261 0.4% 0.7%

Plasma 0.04, 0.05, 0.06, 0.07, 0.2 0.04, 0.05,
Low 02 20.3% 21.3% 0. 23.7% 29.4% 20.6% 23.9%

Plasma 0.11 0.12, 130 0.13, 0.14, 0.06, 0.07,J
13.213.013.2

Mid 132 0.8% 0.9% 1.0% 1.1% 0.5% 0.5%

Plasma 0.15, 0.17, 0.12, 0.18, 21 0.13, 0.14,
High 262 +0.6% +0.6 25.62.2' 0.5% 0.7% - 0.5% 0.5%

In-House Precision: Serum vs. Plasma - ACE Magnesium Reagent

+ + PT'dalkuIn(SD, %CV) ~ : +

Magnesiu ACn+1Wti oa lr ihn oa Axcel Within Total +

Maneiu AJE + Wthn- Toal Men un Mean -Run,mg/ilL Mean Run Ma u
Seu 20 0.10, 0.12, 21 0.06, 0.09, 19 0.07, 0.08,

Low 5.1% 5.% ____ 31 .3% 3.6% 4.3%

Serum 0.09, 0.1, 3. 0.06, 0.07, ~ ~ 0.09, 0.09,
Mid 2.5% 3.0% 1.7% 1.8% 2.6% 2.6%

Serum 5.6 0.05, 0.10, 5.6 0.08, 0.09, 0.08, 0.09,
High_ 1.04 L'7% 1 4% 1.6% 1.4% 1.7%
Plsa 17 0.08, 17.0, 0.7 0.04, 0.11.

Plasm 1. 2.2% 6.8%_

LowV 4.7' .' % 3.5% 4.1% 1.7_ .4 68

Plasma 0. :09, 0.10, 35 0.09, 0.09, 34 0.09. 0.13.
*Mid ____ .% 2.8% ____ 2.4% 2.6% ____ 2.8% 3.7%

Plasma 53 0.04, 0.:10, 5.4 0.09, 0.10, 5. 0.05, 0.09.
High ____ 0.9% 1.% ____ 1.6% 1.8% ____ 1.0% 1.8%



Performance Performance data for the Alfa Wassermann ACE Reagents run on the
Data: Alfa Wassermann ACE, ACE A lerz and ACE Axcel Clinical Chemistry
In-House Systems
Matrix
Comparison -

Serum vs. In-House Matrix Comparison: Serum vs. Plasma - ACE C02-LC Reagent
Plasma System Range Results - Serum vis. Plasma

Slope: 1.031
Intercept: -1 .03

ACE 4.-79mqLCorrelation: 0.9922
53 pairs Std. Error Est: 1.13

Confidence Interval Slope: 0.995 to 1.067
Confidence Interval Intercept: -2.11 to 0.04

Slope: 1.000
Intercept: -0.09

ACE Alera 4.-82mqLCorrelation: 0.9955
54 pairs 4.-82mqLStd. Error Est: 0.86

Confidence Interval Slope: 0.974 to 1.027
Confidence Interval Intercept: -0.81 to 0.64

Slope: 0.988
Intercept: -0.35

ACE Axcel 554. nqLCorrelation: 0.9889
51 pairs Std. Error Est: 1.12

Confidence Interval Slope: 0.9461to 1.031
____________Confidence Interval Intercept: -1.29 to 0.60

In-House Matrix Comparison: Serm vs. Plasma - ACE Direct Bilirubin Reagent

System Range Results - Serum, vs. Plasma
Slope: 1.021

Intercept: 0.00
ACE Correlation: 0.9982

102 pairs 0.-08m/LStd. Error Est: 0.10
Confidence Interval Slope: 1.009 to 1.033
Confidence Interval Intercept: -0.02 to 0.03

Slope: 1.005
Intercept: 0.01

ACE Alera 0.-10m/LCorrelation: 0.9978
0.111. pairL Sid. Error Est: 0.11

Confidence Interval Slope: 0.992 to 1.018
Confidence Interval Intercept: -0.02 to 0.03

Slope: 1.004
Intercept: 0.00

ACE Axcel 0.-31m/LCorrelation: 0.9983
56 pairs 0.-31m/LStd. Error Est: 0.16

Confidence Interval Slope: 0.988 to 1.020
Confidence Interval Intercept: -0.04 to 0.05



Performance
Data: In-House Matrix Comparison: Serum vs. Plasma - ACE Total Biliruhin Reagent

InHoseSystem Range Results - Serum vs. Plasma
Matrix Slope: 1.0 17
Comparison - Intercept: 0.01
Serum vs. ACE . .- 72m/LCorrelation: 0.9996
Plasma 102 pairs 0132mdLStd. Error Est: 0.15

Confidence Interval Slope: 1.0 11 to 1.022
Confidence Interval Intercept: -0.03 to 0.04

Slope: 1.020
Intercept: 0.00

ACE Alera 0.-67m/LCorrelation: 0.9993
102 pairs 023.mdLStd. Error Est: 0.20

Confidence Interval Slope: 1.012 to 1.028
Confidence Interval Intercept: -0.05 to 0.04

Slope: 1.008
Intercept: 0.00

ACE Axcel 0.-55m/LCorrelation: 0.9995
56 pairs 023.mdLStd. Error Est: 0.22

Confidence Interval Slope: 1.000 to 1.017
Confidence Interval Intercept: -0.06 to 0.07

In-House Matrix Comparison: Serum vs. Plasma - ACE Magnesium Reagent

System Range, Results - Serum vs. Plasma
Slope: 0.948

Intercept: 0.08
ACE 1258m/LCorrelation: 0.9703

101 pairs Sid. Error Est: 0. 19
Confidence Interval Slope: 0.902 to 0.994
Confidence Interval Intercept: -0.02 to 0. 18

Slope: 0.986
Intercept: 0.05

ACE A] .era 1059m/LCorrelation: 0.9817
101 pairs Std. Error Est: 0. 15

Confidence Interval Slope: 0.948 to 1.024
______________Confidence Interval Intercept: -0.06 to 0.10

Slope: 0.986
Intercept: 0.025

ACE Axcel 1258m/LCorrelation: 0.9892
55 pairs 12.8mdLStd. Error Est: 0.125

Confidence Interval Slope: 0.947 to 1.026
______________ConfidenceIntervalIntercept:_-0.61_to_0. 111



Performance
Data: POL - Precision studies at 3 POC sites for ACE Alera Clinical Chemistry Systems

Precision - (ACE system was also tested concurrently and comparable precision was obtained)

PLACE Result ACE Alera Result
C02-LC mEq/L, SD, % CVH mEqfL SD, %CV

~Lab <SamplEH Mean i~thin ToaIoaamReToa Run Toa

InHIos 12 0.33 SD 0.63 SD 211 0.43 SD 0.81 SD
1.60% 3.00% _____2.00% 3.90%

PO 03 0.68 SD 0.88 SD 223 0.28 SD 0.67 SD

3.30% 4.30% ____ 1.30% 3.00%

0O 1 2 .55 SD 1.54 SD 0.59 SD 0.84 SD
2.40% 6.70% 2.60%o 3.80%

PO 23 0.42 SD 1.10 SD 243 0.37 SD 1.53 SD
__________ 1.90% 4.90% 1.50% 6.30%

I-os 2 242 0.46 SD 0.66 SD 242 0.42 SD 0.77 SD

____1.90% 2.70% 1.70% 3.20%

PO 49 0.77 SD 1.38 SD 2S6 0.32 SD 0.63 SD
_________3.10% 5.60% _ ___ 1.30% 2.40%

PO 62 0.43 SD 1.92 SD 26 0.24 SD 1.00 SD
1.70% 7.40% 0.90% 3.90%

PO 59 0.34 SD 1.08 SD 278 0.29 SD 1.60 SD

1.30% 42%1.10% 5.80%

I-os 3 273 0.49 SD 0.65 SD 27 0.43 SD (1.83 SD
1.80% 2.40% 1.60% 3.10%

PO 04 0.73 SD 1.75 SD 284 0.39 SD 0.94 SD
2.40% 5.80% 1.40% 3.30%

0.62 SD 1.88 SD 0.48 SD 0.94 SD
POL 2 3 29.6 -./ 29.3

2.10% 64%1.60% 3.20%

PO 95 0.26 SD 1.08 SD 307 0.29 SD 1.60 SD
______0.90% 3.60% 1.00% 5.20%



Performance

Dataat OL:ACE Result ACE Mere Result

Precision - DRIUl mg/cit SO, %CV mg/cit SD), %CV

PLLb Sample Mean Rn Total Men RunT ta

In- 110 0.03 SD 0.03 SD 10 0.05 SD 0.05 SD
House 1 .0 2.90% 2.90% 10 5.10% 5.40%

PL1 109 0.04 SD 0.05 SD (19 .04 SD 0.05 SD
4.20% 4.90% 4.80% 5.40%

0.03 SD 0.05 SD 0.02 SD 0.02 SD
POL 2 1 0.9 -0.9

3.30% 5:20% ____ 2.50% 2.50%

PL3 1 09 0.03 SD 0.03 SD 0.00 SD 0.00 SD
PO3 1 0. 3.50% 3.50% 0.9 0.00% 0.00%

In- 2 50 0.05 SD 0.07 SD 49 0.07 SD 0.09 SD
House 2 50 1.00% 1.30% 1.50% 1.90%

PL1 2 49 0.09 SD 0.10 SD 48 0.05 SD 0.05 SD

1.80% 2.10% 1.00% 1.00%

0.07 SD 0.12 SD 0.07 SD 0.08 SD
PL2 248 1.50% 2.50% 4.8___ 1.50% 1.70%

PL3 2 47 0.10 SD 0.11 SD 49 0.10 SD 0.10 SD
2.10% 2.40% 2.00% 2.00%

In- 380 0.18 SD 0.18 SD 78 0.20 SD 0.20 SD
House 3 80 2.30% 2.30% 78 2.60% 2.60%

POL 1 3 7.9 0.16 SD 0.17 SD 79 0.06 SD 0.07 SI)
2.00% 2.20% 0.80% 0.90%

PL2 3 77 0.10 SD 0.16 SD 78 0.04 SD 0.10 SD
1.30% 2.00% 0.60% 1.30%

PL3 3 77 0.09 SD 0.12 SD 80 0.08 SD 0.08 SD

____1.20% 1.50% 1.00% 1.10%



ACE Result ACE Alera Result'

Perfrmane _____ mg/dL SD, %CV Men mg/dL SD), %CV

Data at POL: LIab Samlej Wihi- taWthn Total,
Me> Run n fb

Precision - .In- 0.04 SD 0.04 SD 0.05 SD 0.05 SD
PLHouse 1 .2 3.40% 3.70% 12 4.20% 4.50%

0.07 SD 0.07 SD 0.04 SD 0.04 SD
POL 1 1 1. 5.50% 5.80% 1.2 1__ 3.20% 3.70%

PL2 111 0.05 SD 0.07 SD 12 0.06 SD 0.06 SD
4.00% 6.40% ____ 4.90% 15.00%

PL3 111 0.04 SD 0.05 SD 11 0.05 SD 0.06 SD

3.40% 4.40% 4.80% 15.20%

In- 2 15 0.20 SD 0.20 SD 113 0.23 SD 0.24 SD
House 2 15 1.70% 1.80% 113 2.00% 2.10%

PO 12 0.05 SD 0.42 SD 114 0.07 SD 0.09 SD
0.50% 3.70% 0.70% 0.801%

PO 13 0.05 SD 0.15 SD 113 0.17 SD 0.17 SD
PO2 1.3 0.50% 1.30% 113 1.50% 1.50%

PO 09 0.09 SD 0.11 SD 112 0.09 SD 0.09 SD
0.80% 1.00% 0.80%o 0.80%

In- 3 09 0.24 SD 0.27 SD 206 0.27 SD 0.35 SD
House 3 09 1.10% 1.30% 206 1.30% 1.70%

PO 00 0.24 SD 0.24 SD 207 0.11 SD 0.12 SD
1.20% 1.20% 0.50% 0.60%

PO 03 0.21 SD 0.42 SD 205 0.11 SD 0.15 SD
1.00% 2.10% 0.50% 0.70%

PO 99 0.24 SD 0.26 SD 203 0.28 SD 0.28 SD

___________1.20% 1.30% 1.40% 1.40%

ACE Result ACE Mlere Result
MO g/d Sf~ CV mg/dLi SD, %CV{p

Lb Sml Mean Within' Total Mean Wti-Total
La Ip Run Iun

In- 117 0.05 SD 0.09 SD 17 0.05 SD 0.07 SD
House 1 .7 3.30% 5.70% 17 3.00% 4.50%

PL1 117 0.05 SD 0.11 SD 17 0.07 SD 0. 10 SD

3.30% 6.30% 4.20% 5.90%
0.08 SD 0.09 SD 0.09 SD 0.13 SD

PL2 1 18 4.60% 5.00% 15 6.00% 8.40%

PL3 117 0.05 SD 0.06 SD 17 0.07 SD 0.11 SD

1 1___ 3.00% 3.50% 3.90% 16.50%



Performance In- 2 37 0.09 SD 0.12 SD 36 0.07 SD 0.09 SD
Data at POL: House 2.50% 3.30% _____2.00% 2.50%

Prciin PL1 37 0.05 SD 0.11 SD 38 0.11 SD 0. 13 SD

POL _____1.30%- 3.00% _____ 2.80% 3.60%
0.07 SD 0.13 SD 0.10 SD 0.18 SD

POL 2 2 3.7 -3.5
1.90% 3.50% 2.90% 5.20%

0.09 SD 0.10 SD 0.08 SD 0. 13 SD
PL3 2 3612.50% 2.80% 37 2.10% 3.60%

In- 3 6 0.10 SD 0.14 SD 55 0.05 SD 0.10 SD
House 3 56 1.80% 2.60% F1-00%T 1.80%

PL1 3 57 0.09 SD 0.11 SD 58 0.08 SD 0.12 SD
_____1.60% 1.90% 1.40% 2.10%

PL2 3 56 0.09 SD 0.17 SD 54 0. 10 SD 0.26 SD

_____1.60% 3.10% 1.90% 4.80%

PL3 3 55 0.06 SD 0.08 SD 55 0.05 SD 0.09 SD
______ ______1.10% 1.40% 0.90% 1.60%



Performance
Data: POL - Method Comparison for ACE Clinical Chemistry System

Method
Comparison -

POL on ACE In,.-House ACE (W: In-House ACE (x) bI-Holose ACE (k)
Reagent Statistic VS. VS.vs

POL L ACE (y) POL 2 ACE (y) POL 3 ACE (y)

n 46 45 45
Range 3.6 to 42.5 3.6 to 46.2 3.6 to 46.2

Regression y = 0.963x - 0.71 y = 0.976x + 1.29 y = 0.984x + 0.42
C02-LC Correlation 0.9710 0.9530 0.9908

Std. Error Est. 1.38 2.10 0.94
CI Slope 0.893 to 1.034 0.884 to 1.069 0.943 to 1.025

Cl Intercept -2.3410o0.92 -0.91 to 3.49 -0.56 to 1.40
n 49 49 49

Range 0.1 to 12.4 0.1 to 12.4 0. 1 to 12.4
Regression y = 1.022x + 0.04 y = 1.003x + 0.11 y = 1.0 12x + 0.06

Direct Correlation 0.9986 0.9985 0.9984
Bilirubin Std. Error Est. 0.14 0.14 0.14

CI Slope 1.006 to 1.038 0.987 to 1.019 0.995 to 1.029
Cl Intercept 0.00 to 0.08 0.07 to 0.15 0.02 to 0. 11

n 48 50 49
Range 0.2 to 39.3 0.2 to 39.3 0.2 to 39.3

Regression y = 0.979x + 0.00 y = 1.000x + 0.04 y = 1.000x + 0.0 1
iTotal Creain0.9995 0.9998 0.9998

Bilrbin Std. Error Est. - 0.27 0.18 0.17

Cl Slope 0.970 to 0.989 0.994 to 1.006 0.994 to 1.006
CI Intercept -0.08 to 0.08 -0.01 to 0.09 -0.05 to 0.06

n 51 52 51
Range 0.6 to 6.1 0.6 to 6.1 0.6 to 6.1

Regression y = 0.970x + 0.12 y = 0.975x + 0.16 y = 1.026x - 0.04
Magnesium Correlation 0.9902 0.9927 0.9925

Std. Error Est. 0.13 0.11 0.12
CI Slope 0.931 to 1.009 0.941 to 1.008 0.989 to 1.062

CI Intercept 0.03 to 0.21 0.08 to 0.23 -0. 13 to 0.04



Performance

Data a POL:POL - Method Comparison (performed at POC sites) for ACE Alera Clinical
Method Chemistry System against the predicate device tested in-house

Comparison -

POL on ACE ___________ _ ____

Alera In-House ACE (x) In-House ACE (x) In-iHouse ACE (x)
Reagent Statistic VS. VS. VS.

POLI llera () POL 2 Aera.y) POL 3 Aera y4

n 45 45 46
Range 2.0 to 46.0 2.0 to 46.0 2.0 to 46.0

Regression y = 0.984x + 0.15 y = 0.972x + 0.57 y = 0.987x + 0.10
C02-LC Correlation 0.9903 0.9767 0.9790

Std. Error Est. 0.95 1.45 1.38
C1 Slope 0.941 to 1.026 0.908 to 1.037 0.926 to 1.049

CI Intercept -0.81 to 1.12 -0.90 to 2.05 -1.30 to 1.50
n 51 51 51

Range 0.1 to 12.4 0.1 to 12.4 0.1 to 12.4
Regression y = 0.995x + 0.09 y = 0.969x + 0.11 y = 0.991x + 0.10

Direct Correlation 0.9991 0.9984 0.9990
Riliruhin Std. Error Est. 0.10 0.14 0.11

Cl Slope 0.983 to 1.007 0.953 to 0.985 0.9791to 1.004
CI Intercept 0.05 to 0.12 0.07 to 0.15 0.06 to 0.! 3

n 50 50 501
Range .0.2 to 39.4 0.2 to 39.4 0.2 to 39.4

Regression y = 1.020x + 0.02 y = 0.957x + 0.07 y = 0.981x + 0.01
Total Biliruhin Correlation 0.9998 0.9991 0.9998

Std. Error Est. 0.18 0.34 0.16
CI Slope 1.013 to 1.026 0.945 to 0.968 0.976 to 0.987

Cl Intercept -0.03 to 0.08 -0.03 to 0.17 -0.04 10 0.06
n 50 50 50

Range 0.7 to 5.9 0.7 to 5.9 0.7 to 5.9
Regression y = 1.0Ox +0.00 y = 1.004x -0.11 y = 0.990x -0.07

Magnesium Correlation 0.9870 0.9886 0.9930
Std. Error Est. 0.12 0).11 0.09

CI Slope 0.963 to 1.057 0.960 to 1.048 0.9561to 1.024
__________CI Intercept -0.10 to 0.10 -0.20 to -0.02 -0.14 to 0.00



Performance Performance data for the Alfa Wassermann ACE Reagents run on the
Data: Alfa Wassermann ACE Alera Clinical Chemistry Systems
ACE Alera

Detection Limits - ACE A/era Clinical Chemistry System

AC /ea C02 .DBILI TRILI' MG
__________ (mEg/L) (mg/dL) (mg/dL) (rng/dL)

LoB 1.27 0.06 0.11 0.26

Loll 1.97 0.08 0.14 0.37

LoQ 3.03 0.12 0.14 0.37

Linearity -ACE A/era Clinical Chemistry Systemn

ACE LW iilevel Upper level Linear Regr essionLinearto:E' tRgents tetd tse qua. ion

C02 015. 0y106 .
(mEq/L) 0.5300y=00x+.0

DRILI . 601. =.1x+01
(mgldL) 0.1601. y1;5x+.6

TRILI . 164. =.0x+00
(mg/dL) 0.4164. y100x+.3

MG 046461 y=0.959x + 0.27
(mg/dL) 0.6.61



Performance Interferences - ACE Alera Clinical Chemnistry Systemn
Data:

ACE Alera

Lipemnia
ACE Icterus Hemolysis (Intralipid)/ Ascorbic Acidi

AleraTriglycerides

No significant No significant No signiticant No signif .icant
interference interference interference -interference

C 2 aorblwat or below at or below at or below
58. m/d 20 g/L 2388 mg/dL 6 mng/dL

588m/L 5 gdTriglycerides ________

No significant No significant No signif icant
interference interference interference

OBili Not Applicable at or below at or below at or below

62.5 mg/dL 782 mg/dL 6 mg/dL
Triglycerides ________

No significant No significant No significant
interference interference interference

T~ili Not Applicable aOrblwat or belowatobew
62. mgdL951 mg/dL 6 rmg/dL62.5 ng/dLTriglycerides

No o sgnficnt No significant No <'gnfliant
Nsinfcn Nosignificant interference at or sgi

MGinterference interference blwinterference
at or below at or below 620 nigdL at or below
50 mg/dL 500 mg/dL Triglycerides 6 mng/dL



Precision - ACE Alera Clinical Chemistry Systemn

Performance

Data: {Precision (SD, %CV)

ACE Alera on ACE AleaI"s WthnRn oa

Low 12. 0.55, 4.3% 1.20, 9.4%

C02/ Mid 15.2 0.48, 3.2% 1.49, 9.8%

High 21.7 0.82, 3.8% 2.58, 11.9%

LOW 0.3 0.02, 5.3% 0.02, 6.5%

DRILI i . .426 .166
mg/dL MiI. .4 .%01,66

High 3.2 0.08, 2.7% 0.18, 5.6%

Low 0.5 0.03, 5.7% 0.04, 8.5%

mgdL Mid 3.1 0.04, 1.2% 0.13, 4.1%

High 7.7 0.08, 1.1% 0.28, 3.7%

Low 1.6 0.07, 4.3% 0.08, 5.1%

MGld Mid 2.5 0.07, 2.6% 0.09, 3.7%

High 3.6 0.10, 2.7% 0.12, 3.3%



Performance Method Comparison - ACE Alera Clinical Chemistry System
Data:

ACE Alera In-House ACE (x) vs. In-House ACE Alera (y)

C02 DQBILI TBILIM

..( ... mEg/L xgdL (mg/dL[, (mgdL)

n 46 49 49 50

Range 3.6 to 46.2 0.1 to 12.4 0.2 to 39.3 0.6 to 6.1

Slope 0.981 0.998 1.001 0.960

Intercept -0.6 0.00 0.00 0.12

Correlation 0.9974 0.9999 1.000 0.9906
Coefficient

Std. Error 1.45 0.04 0.06 01

CI Slope 0.918 to 1.045 0.993 to 1.003 0.999 to 1.003 0.922 to 0.998

CI Intercept -2.12 to 0.91 -0.01 to 0.01 -0.02 ro 0.02 0.04 [0 0.21

Conclusions: Based on the foregoing data, the device is safe and effective for use in clinical
laboratories and physician office laboratories. These data indicate substantial equivalence

for lithium heparin plasma sample collection tubes to the predicate device's use of serum
sample collection tubes.



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 Newv Hampshire Avenue
Document Control Center - W066-0609
Silver Spring, MD 20993-0002

May 2, 2013
Alfa Wasserman Diagnostic Technologies, LLC
C/O Hyman Katz, Ph.D.
4 Henderson Drive
WEST CALDWELL NJ 07006

Re: K123953
Trade/Device Name: ACE Carbon Dioxide (C02-LC) Reagent

ACE Direct Bilirubin Reagent
ACE Total Bilirubin Reagent
ACE Magnesium Reagent

Regulation Number: 21 CFR 862.1160
-Regulation Name: Bicarbonate/carbon dioxide test system

Regulatory Class: 11
Product Code: KHS, CR11, 103
Dated: March 22, 2013
Received: March 25, 2013

Dear Dr. Katz:

We have reviewed your Section 5 1 0(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class Ill (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 2 1, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
CER Part 807); labeling (21 CFR Part 80 1); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
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forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
go to littp://www.fda.gov/AbouitFDA/CentesOffices/CDRH-/CDRHOffices/ucn II 5809.h1tm for
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (2 1 CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
littp://www.fda.q4ov/MedicalDevices/Safetv/Repoi-taPi-oblenm/default.htmn for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address
littp://www.fda.Qiov/MledicalDevices/ReSOuircesl'01Youi/industrv/defaLlt.hltli.

Sincerely yours,

Carol C. B _enson 5S for

Courtney H. Lias, Ph.D.
Director
Division of Chemistry and Toxicology Devices
Office of In Vitro Diagnostics

and Radiological Health
Center for Devices and Radiological Health

Enclosure



Indications for Use

5 10(k) Number (if known): k123953

Device Name: ACE Carbon Dioxide (C0 2-LC) Reagent

Indications for Use: The ACE Carbon Dioxide (C02-LC) Reagent is intended for the
quantitative determination of carbon dioxide concentration in serum
and lithium heparin plasma using the ACE, ACE Alera, and ACE
Axcel Clinical Chemistry Systems. Bicarbonate/carbon dioxide
measurements are used in the diagnosis and treatment of numerous
potentially serious disorders associated with changes in body acid-base
balance. This test is intended for use in clinical laboratories or physician
office laboratories. For in vitro diagnostic use only.

Device Name: ACE Direct Bilirubin Reagent

Indications for Use: The ACE Direct Bilirubin Reagent is intended for the quantitative
determination of direct bilirubin concentration in serum and lithium
heparin plasma using the ACE, ACE Alera, and ACE Axcel Clinical
Chemistry Systems. Measurements of the levels of bilirubin, an organic
compound formed during the normal and abnormal destruction of red
blood cells, is used in the diagnosis and treatment of liver, hemolytic,
hemnatological and metabolic disorders, including hepatitis and gall
bladder block. This test is intended for use in clinical laboratories or
physician office laboratories. For in vitro diagnostic use only

Prescription Use X AND/OR Over-The-Counter Use.
(21 CER Part 801 Subpart D) (21 CFR Part 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE; CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRFI, Office of In Vitro Devices or Radiological Health (OIR)

Y u n OIW7ta n -S
Division Sign-Off
Office of In Vitro Devices or Radiological Health
51 0(k_kl23953 Page I of 2



Indications for Use

5 10(k) Number (if known): k123953

Device Name: ACE Total Bulirubin Reagent

Indications for Use: The ACE Total Bilirubin Reagent is intended for the quantitative
determination of total bilirubin concentration in serum and lithium
heparin plasma using the ACE, ACE Alera and ACE Axcel Clinical
Chemistry System. Measurements of the levels of bilirubin, an organic
compound formed during the normal and abnormal destruction of red
blood cells, is used in the diagnosis and treatment of liver, hemolytic,
hemnatological and metabolic disorders, including hepatitis and gall
bladder block. This test is intended for use in clinical laboratories or
physician office laboratories. For in vitro diagnostic use only.

Device Name: ACE Magnesium Reagent

Indications for Use: The ACE Magnesium Reagent is intended for the quantitative
determination of magnesium in serum and lithium heparin plasma
using the ACE, ACE Alera and ACE Axcel Clinical Chemistry Systems.
Magnesium measurements are used in the diagnosis and treatment of
hypomagnesemia (abnormally low plasma levels of magnesium) and
hypermagnesemia (abnormally high plasma levels of magnesium). This
test is intended for use in clinical laboratories or physician office
laboratories. For in vitro diagnostic use only.

Prescription Use X AND/OR Over-The-Counter Use.
(21 CER Part 801 Subpart D) (21 CFR Part 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE; CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRJ-, Office of In Vitro Devices or Radiological Health (OIR)

Yung'QWj. 'ta hn -S
Division Sign-Off
Office of In Vitro Devices or Radiological Health
5 10(k) k123953______ Page 2 of 2


